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1984 EXPERIMENTAL SUMMARY 
1/ Relative Crop Yields on Different Soil Types. 
INTRODUCTION 
Rational decisions on what crop to grow depend on the relative 
yields of different species, which in turn depend on soil type. 
In particular, the decision to grow peas or lupins in the legume 
phase of a rotation will depend very much on soil type. A series 
of four trials comparing the growth of eight species ori different 
soil types was conducted on the Merredin Research Station in 
1984. 
RESULTS 
Trial 
Sowing Date 
Herbicide 
Fertilizer 
Yields 
84M50 Relative Crop Yields - Poor Light Land. 
Yellow loamy sand with acid subsoil. 
30/5/84 
29/5/84 
23/7/84 
2 l/ha Sprayseed across plots. 
1.5 l/ha simazine + 1 l/ha trifluralin on 
lupin plots. 
1.5 l/ha diuron + 1 l/ha trifluralin on 
pea and chickpea plots. 
1.5 l/ha hoegrass on cereals other than 
oats in Block 1. 
1.5 l/ha brominil M + 2 l/ha hoegrass on 
cereals other than oats in Block 4, 
20g/ha glean on oats in Block 4. 
29/5/84 Cereal plots topdressed with 119 kg/ha 
Agran 34:0. 120 kg/ha Super,Cu,Zn,Mo 
drilled into all plots at sowing, 
3117184 119 kg/ha Agran 34:0 topdressed onto pea 
plots by hand. 
Treatment 
Wheat <Bodallin> 
Oats (West) 
Barley (Clipper> 
Triticale (Tyalla> 
Cereal Rye ( S.A. Commercial) 
Lupin <Yandee> 
Pea <Derrimut) 
Chickpea <Tyson> 
LSD CP = O.OS> 
3 
Grain Yield (t/ha) 
1. 76 
1. 57 
0.83 
1. 85 
0.83 
0,76 
1. 36 
0.25 
0.42 
Comments 
The peas failed to nodulate on this site, making the application 
of N fertilizer necessary. Both lupins and chickpeas nodulated. 
Trial 84M51 Relative Crop Yields - Good Light Land. 
Grey sand over clay at SO cm. 
Sowing Date 31/5/84 
Herbicides 31/5/84 2 l/ha Sprayseed across plots. 
1.5 l/ha simazine + 1 l/ha trifluralin to 
lupin plots. 
1.5 l/ha diuron + 1 l/ha trifluralin to pea 
and chickpea plots. 
27/7/84 i.5 l/ha hoegrass on cereals other than ' 
oats, 20g/ha glean on oats. 
Fertilizers 
Yields 
Comments 
31/5/84 Cereal plots topdressed with 119 kg/ha 
Agran 34:0. 95kg/ha super drilled into all pl~ 
at sowing. 
1/8/84 Pea plots topdressed with 119kg/ha Agran 
34:0. 
Treatment 
Wheat (Bodallin) 
Oats (West) 
Barley <Clipper> 
Triticale CTyalla> 
Cereal Rye CS.A. Commercial) 
Lupin (Yandee) 
Pea <Derrimut> 
Chickpea (Tyson> 
LSD ( P = 0.05 ) 
Grain Yield Ct/ha) 
2.52 
1. 87 
2.13 
2. 13 
0.58 
0.64 
0.88 
0.52 
0.34 • 
The peas failed to nodulate on this site, making the application 
of N fertilizer necessary. Both lupins and chickpeas nodulated. 
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Trial 
Sowing Date 
Herbicides 
Fertilizer 
Yields 
Comments 
84M52 Relative Crop Yields - Medium Land. 
Red - brown sandy loam. 
31/5/84 
31/5/84 2 l/ha Sprayseed across plots. 
1.5 l/ha simazine + 1 l/ha 
trif luralin to lupin plots. 
1.5 l/ha diuron + 1 l/ha trifluralin 
to pea and chickpea plots 
27/7/84 1.5 l/ha hoegrass to cereals other 
than oats, 20g/ha glean to oats. 
30/7/84 1 l/ha fusilade to legumes. 
31/5/84 Cereal plots topdressed with 79 kg/ha 
Agran 34:0. 95kg/ha super drilled 
into all plots at sowing. 
1/8/84 Pea plots topdressed with 79kg/ha 
Agran. 
Treatment 
Wheat <Bodallin) 
Oats (West> 
Barley (Clipper> 
Triticale (Tyalla) 
Cereal Rye CS.A. Commercial> 
Lupin <Yandee) 
Pea <Derrimut> 
Chickpeas (Tyson) 
LSD CP = 0.05) 
Grain Yield (t/ha> 
2.20 
1. 53 
2.36 
1. 88 
0.79 
0.53 
1. 66 
0.92 
0.51 
The peas failed to nodulate on this site, making the application 
of N fertilizer necessary. Both lupins and chickpeas nodulated. 
Trial 
Sowing Date 
Herbicides 
84M53 Relative Crop Yields - Heavy Land. 
Red - brown sandy clay loam 
25/5/84 
25/5/84 1.5 l/ha simazine + 1 l/ha trifluralin · 
on lupin plots. 
1.5 l/ha diuron + 1 l/ha trifluralin on 
pea and chickpea plots 
23/7/84 1.5 l/ha brominil Mon all cereals. 
5 
Fertilizers 100kg/ha super drilled into all plots at sowing. 
Yields 
Comments 
Treatments 
Wheat <Bodallin) 
Oats (West) 
Barley <Clipper> 
Triticale CTyalla> 
Cereal Rye (S.A. Commercial) 
Lupin (Yandee) 
Pea <Derrimut> 
Chickpea <Tyson> 
LSD CP = 0.05) 
All legumes nodulated on this site. 
DICUSSION 
Grain Yield (t/ha) 
2.20 
2.08 
2.68 
1.92 
0.79 
0.52 
2.43 
0.78 
0.32 
Split plot analysis of variance of the four trials together, 
using soil types as main plots, yielded a significant soil type 
effect and, more interestingly, a significant species by soil type 
interaction < P<0.001 >. Crops that showed significant changes 
between soil types were: 
1) Wheat, which yielded significantly better on heavy, medium and 
good light sites than on the poor light site. 
2> Oats, which yielded better on heavy and good light sites than 
on the medium and poo~ light sites. 
3) Barley, which yielded better on heavy and medium sites than on 
the good light site, which was better than the poor light site. 
4) Peas yielded better on the heavy site than on the medium and 
poor light sites, which were better than the good light site. 
5) Chickpeas yielded better on the heavy and medium sites than on 
the good light and poor light sites. 
The ranking of crop yields varied between sites too. Of 
particular interest was the field pea, which ranked second among 
the eight crops on the heavy site, but fourth on the poor light 
site. 
These data show that field pea can yield well under wheatbelt 
conditions, particularly on heavy land, but also on lighter soils 
generally considered the domain of lupins. Lupins in 1984 were 
disappointing: it is possible that they would have performed 
better had the trials been sown earlier. 
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The growth of the three grain legumes after flowering on the 
heavy site is shown in figure 1. It is obvious that the peas 
maintained a greater crop growth rate during this period than the 
lupins or the chickpeas and ·this was reflected in grain growth 
rates. These differences appear to have been set up early in the 
season as the peas have produced considerably more dry matter at 
£lowering than either the lupins or chickpeas. The chickpeas in 
particular seemed slow to develop on all sites, allowing early 
weed growth resulting in subsequent heavy competition. 
Figure l. 
Growth of grain 
legume crops 
during grain 
development. 
o peas : 
80 
g/sq. m 
60 
total dry weight 400 
• peas : seed d. wt 
c lupins total d. wt 20 
• lupins : se~d d. wt 
.. chickpeas : · 
total d. wt 0 20 days 40 60 e .. chickpeas : seed d. wt 
day 0 : August 24 
• 
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21 Pea and Lupin Time of Sowing Trials 
INTRODUCTION 
Lupins are notoriously sensitive to late sowing and also appear 
to perform less well in southern areas of the state than in the 
north. Peas also respond to early sowinq and appear to grow in 
the south. The effects of sowing time on the two species were 
compared at seven sites in the wheatbelt in 1984. 
Results 
Trial 84JE42 
Location Jerramungup 
Grey sand over clay. 
Sowing Dates Early - 22/S/84, Mid - 13/6/84, Late - 9/7/84. 
Herbicides 19/5/84 Roundup across all plots. 
2.2S l/ha diuron + 2.25 l/ha trifluralin 
+ 3 l/ha Sprayseed on plots the day they 
were sown. 
Yields 
Derrimut peas 
Dun peas 
Yandee lupins 
Chittick lupins 
Early 
Yield Plants 
( t/ha) /m2 
0.70 
1. SS 
1. 06 
0.71 
44.7 
60.8 
50.7 
S1. 8 
Yield LSD (p = 0.05) = 0.44 
Plant counts LSD (p = 0.05) =8.9 
Comments 
Mid 
Yield Plants 
(t/ha) /m2 
1. 5S 
1. 44 
0.45 
0.34 
44.5 
38.5 
35.5 
37.9 
Late 
Yield Plants 
Ct/ha) /m2 
0.90 
1. 03 
0.24 
0.21 
42.1 
37.5 
24.9 
25.3 
Early sowing time was not sown evenly as the new cone seeder kept 
blocking up, These plots established poorly. This showed up 
particularly in the poor d~nsity of early sown De~rimut peas. 
Trial 84LG32 
Location B. Smith, Pinqrup. 
Grey sand over clay 
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Sowing pates Early - 18/5/84, Mid - 8/6/84, Late 25/6/84. 
Herbicides 18/5/84 1. 5 l/ha diuron + 2.2 l/ha yield across 
all plots. 
Yields 
Early 
Yield Plants 
Ct/ha> /m2 
Derrimut peas 1. 64 37.5 
Dun peas 1. 39 44.8 
Vandee lupins 0.39 35.7 
Chittick lupins 0.30 39.5 
Yield LSD (p = 0.05) = 0.21 
Plant counts n.s 
Trial 84LG31 
Location J. Browning, Kondinin. 
Gravelly loamy sand. 
Mid Late 
Yield Plants Yield Plants 
Ct/ha> /m2 Ct/ha> /m2 
1. 24 41.0 0.21 45.6 
1.11 37.4 0.19 36.2 
0.23 49.7 0.01 39.4 
0.16 38.0 0 43.0 
Sowing Date 
Herbicides 
Early - 11/5/84, Mid - 25/5/84, Late - 21/6/84. 
7/5/84 2.0 l/ha Sprayseed across all plots 
Yields 
Derrimut peas 
Dun peas 
Yandee lupins 
Chittick lupins 
Yield LSD (p = 0.05) 
Plant counts n.s 
Comment§ 
2.0 l/ha diuron + 2.0 l/ha yield 
immediately before sowing. 
Early Mid Late 
Yield Plants Yield Plants Yield 
Ct/ha) /m2 Ct/ha) /m2 Ct/ha) 
1. 43 44.9 2.50 48.2 2.19 
1. 21 31. 4 2.84 44.3 2.06 
2.55 31.0 2.48 34.4 0.78 
2.36 34.6 2.06 46.1 0.78 
= 0.46 
Plants 
/m2 
49.9 
42.6 
38.1 
43.8 
Early sowing time was not sown evenly as the new cone seeder kept 
blocking up. These plots established poorly, especially the peas. 
However, this did not show up in the plant counts. 
Trial 84ME55 
Location Nokaning farms, Nokaninq. 
Red - brown sandy loam. 
Sowing dates Early - 15/5/84, Mid - 8/6/84, Late - 29/6/84. 
Herbicides 1 l/ha Sprayseed + 2 l/ha diuron + 2 l/ha trif luralin 
on day plots were sown. 
Yields 
Derrimut peas 
Dun peas 
Yandee lupins 
Chittick lupins 
Early 
Yield 
Ct/ha) 
0.94 
1. 27 
0.43 
0.35 
Plants 
/m2 
35.6 
44.0 
40.3 
43.4 
Yield LSD (p = 0.05) = 0.37 
Plant counts LSD (p = 0.05) = 14.9 
Comments 
Mid 
Yield 
Ct/ha) 
0.48 
1.03 
0.24 
0.12 
Plants 
/m2 
56.6 
60.4 
53.3 
56.6 
Late 
Yield Plants 
( t/ha) /m2 
0.64 52.1 
0.49 52.4 
0.03 57.5 
0.03 57.5 
Early time of seeding damaged by sprayseed drift from later 
times. Derrimut peas were most affected, but the densities of 
all early sown crops were depressed. 
Trial 
Location 
Sowing Dates 
Herbicides 
Yields 
Derrimut peas 
Dun peas 
Yandee lupins 
Chittick lupins 
84ME53 
G. Munro, North Gabbin. 
Red - brown sandy loam. 
Early - 15/5/84, Mid - 11/6/84, Late - 28/6/84 
1 l/ha Sprayseed + 2 l/ha diuron + 2 l/ha 
trif luralin on day plots were sown. 
Early Mid Late 
Yield Plants Yield Plants Yield 
Ct/ha) /m2 Ct/ha) /m2 Ct/ha) 
0.83 31. 7 0.50 45.2 0.60 
0.90 36.9 0.86 40.8 0.75 
0.84 42.6 0.54 49.8 0.25 
0.72 46.7 0.41 47.1 0.21 
Plants 
/m2 
45~4 
45.2 
41. 9 
43.1 
Yield LSD (p = 0.05) = 0.59 
Plant counts n.s 
10 
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Comments 
Early time of seeding damaged by sprayseed drift from later 
times. Densities of early sown peas were depressed even though 
the depression failed to reach significance. Harvest difficulties 
resulted in meaningful data being gained from only two of the three 
replicates, hence high LSD for yields. 
Trial 
Location 
sowing Date 
Herbicides 
Yield 
Derrimut peas 
·Dun peas 
84HE54 
w. Saxby, Hoorine Rock. 
Gravelly loamy sand. 
Early - 5/6/84, Hid - 27/6/84, Late - 13/7/84 
1.5 l/ha diuron + 1.5 l/ha trifluralin immediately 
before sowing. 
Early 
Yield Plants 
( t/ha > /m2 
Mid 
Yield Plants 
(t/ha) /m2 
Late 
Yield Plants 
< t/ha) /m2 
Yandee lupins 
Chittick lupins 
0.57 
0.65 
0.28 
0.22 
12.3 
12.8 
12.9 
18.1 
0.40 
0.43 
0.11 
0.08 
12.0 
13.1 
13.3 
13.7 
0.31 
0.40 
0.04 
0.04 
15.2 
15.4 
12.7 
15.3 
Yield LSD (p = 0.05) = 0.29 
Plant counts LSD <P = 0.05) = 3.1 
Comments 
This trial yielded poorly in comparison to the others in this 
series. This is most likely due to poor establishment, demonstrated 
by much lower crop densities on this trial than the others. 
Trial 84N065 
Location Cunderdin Agricultural College, Cunderdin 
Soil ~ 
Sowing Dates Early - 25/5/84, Hid - 6/6/84, Late - 18/6/84. 
Herbicides 16/5/84 1.5 l/ha Roundup across all plots 
2.0 l/ha diuron + 2.0 l/ha trif luralin 
applied immediately before seeding. 
11 
Yields 
Derrimut peas 
Dun peas 
Yandee lupins 
Chittick lupins 
Early 
Yield Plants 
(t/ha> /m2 
1.15 
0.97 
1.06 
0.63 
39.8 
37.2 
31. 8 
36.5 
Yield LSD (p = 0.05) = 0.18 
Plant counts LSD (p = 0.05) = 7.0 
DISCUSSION 
Hid 
Yield 
(t/ha> 
1. 01 
0.87 
0.70 
0.49 
Late 
Plants Yield Plants 
/m2 (t/ha) /m2 
43.0 0.87 45.7 
40.8 0.57 44.7 
42.0 0.54 41. 8 
45.2 0.31 48.5 
The yield results of this series of trials are summarized in 
figure 2. In general, the yields of both crops declined as 
seeding was delayed, although not always significantly. The 
exceptions both involved the early sown peas, at Jerramungup and 
Kondinin. These could be explained in terms of poor establishment 
due to cone seeder problems, but they could also be due to diuron 
damage to the peas, which seemed more severe on the earlier sown 
treatments. On many of the trials the lupins suffered a greater yield 
loss than the peas when sowing was delayed and on the others a 
greater percentage yield loss. It therefore seems that peas are 
less sensitive to delayed sowing than lupins are. 
It was not possible from this data to draw conclusions about the 
effect of location on the relative performances of peas and 
lupins since the trials were sown on quite a range of soil types. 
We have already shown that soil type can have a profound effect 
on pea - lupin relativity even in one location. 
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31 Effect of P-Pickel on Pea Nodulation 
INTRODUCTION 
P-Pickel, containing benomyl and thiram, has recently.become 
available as a seed dressing to control the spread of seed-borne 
fungi of the black spot complex. In S.A., where P-Pickel was 
developed, peas acquire nodulation from soil-borne bacteria. 
In W.A. peas must be inoculated on most soils. As thiram and 
benomyl have previously been observed to adversely affect legume 
nodulation it seemed wise to test their effects on peas. 
Results 
Trial 84M64 
Location MRS New Block, South Carrabin. 
Yellow sandplain, surface pH 5.8 <in H20). 
Sowing Date 18/6/84 
Fertilizer 200kg/ha super, Cu, Zn, Ho. topdressed onto 
site before sowing. 
Yields 
Treatment 
Lime pelleted <3 d.b.s) 
Lime pelleted <10 d.b.s) 
LP + P-Pickel CJ d.b.s) 
LP + P-Pickel (19 d.b.s) 
Gum slurry (3 d.b.s) 
Gum slurry (10 d.b.s) 
GS - dried -P-Pickel <3 d.b.s) 
GS - dried -P-Pickel <10 d.b.s) 
GS + Thiram C3 d.b.s) 
GS + Thiram <10 d.b.s> 
GS + Benomyl CJ d.b.s) 
GS + Benomyl (10 d.b.s) 
GS + P-Pickel (3 d.b.s) 
GS + P-Pickel (10 d.b.s) 
Uninoculated Peas 
LSD ( P = 0. 05) 
Nodulation 
Score (17/8/84> 
1.352 
1. 322 
1.188 
0.924 
0.939 
0.819 
0.318 
0.498 
0.458 
0.231 
0.212 
0.148 
0.217 
0,063 
0,080 
0.200 
Nodulation Score - arbitrary units based on scale 
Final 
Yield Ct/ha) 
1.19 
0.92 
1. 03 
1. 07 
0,86 
0,94 
0,64 
0,66 
0.84 
o.sa 
0,63 
0.60 
0.59 
0.42 
0.39 
0.20 
0-no nodules, 1<10 nodules, 2>10 nodules. 
d,b,s - days before sowing. 
14 
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Comments 
P-Pickel was applied on the outside of a lime pellet, on the 
outside of the dried inoculum, or mixed in with the inoculum. 
Nodulation scores for each plot were the means of approximately 
fifty plants duq up from that plot. 
DISCUSSION 
P-Pickel and both of its components can severely reduce pea 
nodulation. Prompt sowinq after treatment reduces the effect, 
as does pr~tectinq the inoculum with a lime barrier. Lime 
pelleting seems to enhance nodulation even in the absence of 
fungicide, suggesting that the pea inoculum used does not 
tolerate soil acidity well. However this may not be a problem 
if peas are to be grown exclusively on heavier neutral or 
alkaline soils. 
The differences in nodulation score showed up as differences in 
yield. The relationship between grain yield and nodulation score 
is shown in figure 3. 
EFFECT OF NODULATION SCORE ON PEA GRAIN YIELD 
: * * • 
* 
: * 
0 1. 5 
NODULATION SCORE 
LUPIN AGRONOMY 
INTRODUCTION 
Lupins are still a relatively new crop in the dry areas of the 
wheatbelt and much remains to be learnt about them. Two 
important areas where knowledge is needed are variety 
comparisons, particularly newer varieties incorporating the 
reduced branching character, and the effects of lupins on 
subsequent cereal crops. 
Results 
Trials 
Location 
Sowing Date 
Herbicide 
Fertilizer 
Yields 
Line 
Yandee 
119-2-3 
119-6-1 
119-8-2 
129-3-7 
129-6-1 
435-3-1 
Mean 
Early 
0.891 
0.943 
0.952 
1.024 
0.911 
0.867 
0.775 
0.909 
84M55 Time of Sowing of Non-Branching Lupins 
Merredin Research Station. 
Yellow loamy sand with acid subsoil 
Early May - 11/5/84, Late May - 31/5/84 
Early June - 18 /6/84, Late June - 28/6/84 
9/5/84 2 l/Ha Sprayseed across all plots. 
First time of sowing sprayed with 1.5 l/ha 
simazine and 1 l/ha trif luralin. 
13/5/84 2 l/ha Sprayseed on unsown area. 
1.5 l/ha simazine and 1 l/ha trifluralin 
on 2nd time of sowing. 
15/6/84 1.5 l/ha simazine and 1 lha 
trif luralin on 3rd time of sowing. 
28/6/84 1.5 l/ha simazine and 1 l/ha 
trifluralin on 4th time of sowing. 
158 kg/ha superphosphate drilled into all 
plots. 
Yields Ct/ha) 
Kay Late May Early June Late June Kean 
0.558 0.256 0.218 0.481 
0.474 0.233 0.189 0.460 
0.525 0.264 0.215 0.489 
0.259 0.231 0.189 0.426 
0.365 0.219 0.176 0.418 
0.512 0.228 0.189 0.449 
0.589 0.252 0.234 0.462 
0.469 0.240 0.200 
LSD CP = 0.05) = 0.198 
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Comments 
Seedlings of line 119-8-2, in all but the early Hay sowing, 
showed normal cotyledons but pinched yellow true leaves. The 
plants subsequently recovered, but yield suffered. Possibly due 
to cold sensitivity of the seedlings. 
Trial 82ME52 Cereal Response after Lupins. 
Location M. Fitzpatrick, North Nangeenan. 
Sandy loam 
Sowing Date 14/5/84 
Fertilizer 
Yields 
1982 
Crop 
P22612 
Yandee 
Chittick 
Karri 
P23240 
Wheat 
N rates imposed by topdressing appropriate amount 
of Agran 34:0 before sowing. 200 kg/ha 
superphosphate drilled into each plot. 
1984 Gamenya Wheat Yields (t/ha) 
No 10 kg/ha 
N N 
1.17 
1.10 
1.12 
1.15 
1.12 
0.89 1.18 
25 kg/ha 
N 
1. 27 
50 kg/ha 
N 
1. 38 
100 kg/ha 
N 
1. 33 
150 kg/ha 
N 
1. 36 
e LSD (p = 0.05) = 0.24 
. • , Discussion There was very little difference between the yields of Yandee 
lupins and six reduced branching lines when the means across four 
sowing times were compared. ·However, delayed sowing greatly 
reduced the yields of all lines. Different varieties responded 
differently to delayed sowing. Yandea appeared less sensitive to 
delayed sowing than all of the reduced. branching lines except 
435-3-1., which was very similar to Yandee. Particularly 
interesting was the line 119-8-2 which yielded highest when sown 
in early Hay, but was one of the poorest at other sowing times. 
Seedlings of this line at these times of sowing were deformed, 
suggesting a greater cold sensitivity in this line~ It appeared 
that differences in response to sowing time were not related to 
the non-branching character. 
17 
The rotational benefit of lupins will last more than one year in 
the eastern wheatbelt. The mean response to lupins in 1982 was 
27% of continous wheat, equivalent to the response gained to 
about 10 kg/ha N. This is about the same percentage response 
achieved in 1983, but then not even saturating levels of 
applied N equalled the plots after lupins ( see H.Ewing, 1983 
Experimental Summary>. 
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